Role of insulin-like growth factor iin maintaining normal glucose homeostasis.
Insulin-like growth factor I (IGF-I) has significant structural homology with insulin. IGF-I has been shown to bind to insulin receptors to stimulate glucose transport in fat and muscle, to inhibit hepatic glucose output and to lower blood glucose while simultaneously suppressing insulin secretion. However, the precise role of IGF-I in maintaining normal glucose homeostasis and insulin sensitivity is not well defined. Studies in patients with diabetes have shown that in insulin-deficient states, serum IGF-I concentrations are low and increase with insulin therapy. Similarly, administration of insulin via the portal vein results in optimization of plasma IGF-I concentrations. A patient with an IGF1 gene deletion was shown to have severe insulin resistance that improved with IGF-I therapy. Studies conducted in experimental animals have shown that if IGF-I synthesis by the liver is deleted, the animals become insulin-resistant, and this is improved when IGF-I is administered. Likewise, deletion of the IGF-I receptor in muscle in mice induces severe insulin resistance. Administration of IGF-I to patients with type 2 diabetes mellitus has been shown to result in an improvement in insulin sensitivity and a reduction in the requirement for exogenously administered insulin to maintain glucose homeostasis. A polymorphism in the IGF1 gene that has been shown to reduce serum IGF-I results in an increased prevalence of type 2 diabetes. Taken together, these findings support the conclusion that IGF-I is necessary for normal insulin sensitivity, and impairment of IGF-I synthesis results in a worsening state of insulin resistance.